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AAGCTTACCA TGGCCCACGC CCGCGTCCTC CTCCTGGCGC TCGCCGTGCT 
TTCGAATGGT ACCGGGTGCG GGCGCAGGAG GAGGACCGCG AGCGGCACGA 

GGCCACGGCC GCCGTCGCCG TCGCCTCCTC CTCCTCCTTC GCCGACTCCA 
CCGGTGCCGG CGGCAGCGGC AGCGGAGGAG GAGGAGGAAG CGGCTGAGGT 



ACCCGGGCCG GCCCGTCACC GACCGCGCGG CCGCCTCCAC GCAGGGCATC 
TGGGCCCGGC CGGGCAGTGG CTGGCGCGCC GGCGGAGGTG CGTCCCGTAG 

TCCGAAGACC TCTACAGCCG TTTAGTCGAA ATGGCCACTA TCTCCCAAGC 
AGGCTTCTGG AGATGTCGGC AAATCAGCTT TACCGGTGAT AGAGGGTTCG 

TGCCTACGCC GACCTGTGCA ACATTCCGTC GACTATTATC AAGGGAGAGA 
ACGGATGCGG CTGGACACGT TGTAAGGCAG CTGATAATAG TTCCCTCTCT 



AAATTTACAA TTCTCAAACT GACATTAACG GATGGATCCT CCGCGACGAC 
TTTAAATGTT AAGAGTTTGA CTGTAATTGC CTACCTAGGA GGCGCTGCTG 

AGCAGCAAAG AAATAATCAC CGTCTTCCGT GGCACTGGTA GTGATACGAA 
TCGTCGTTTC TTTATTAGTG GCAGAAGGCA CCGTGACCAT CACTATGCTT 

TCTACAACTC GATACTAACT ACACCCTCAC GCCTTTCGAC ACCCTACCAC 
AGATGTTGAG CTATGATTGA TGTGGGAGTG CGGAAAGCTG TGGGATGGTG 

AATGCAACGG TTGTGAAGTA CACGGTGGAT ATTATATTGG ATGGGTCTCC 
TTACGTTGCC AACACTTCAT GTGCCACCTA TAATATAACC TACCCAGAGG 

GTCCAGGACC AAGTCGAGTC GCTTGTCAAA CAGCAGGTTA GCCAGTATCC 
CAGGTCCTGG TTCAGCTCAG CGAACAGTTT GTCGTCCAAT CGGTCATAGG 

GGACTACGCG CTGACCGTGA CCGGCCACKC CCTCGGCGCC TCCCTGGCGG 
CCTGATGCGC GACTGGCACT GGCCGGTGMG GGAGCCGCGG AGGGACCGCC 



CACTCACTGC CGCCCAGCTG TCTGCGACAT ACGACAACAT CCGCCTGTAC 
GTGAGTGACG GCGGGTCGAC AGACGCTGTA TGCTGTTGTA GGCGGACATG 

ACCTTCGGCG AACCGCGCAG CGGCAATCAG GCCTTCGCGT CGTACATGAA 
TGGAAGCCGC TTGGCGCGTC GCCGTTAGTC CGGAAGCGCA GCATGTACTT 



CGATGCCTTC CAAGCCTCGA GCCCAGATAC GACGCAGTAT TTCCGGGTCA 
GCTACGGAAG GTTCGGAGCT CGGGTCTATG CTGCGTCATA AAGGCCCAGT 
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701 CTCATGCCAA CGACGGCATC CCAAACCTGC CCCCGGTGGA GCAGGGGTAC 
GAGTACGGTT GCTGCCGTAG GGTTTGGACG GGGGCCACCT CGTCCCCATG 

Ncol 

751 GCCCATGGCG GTGTAGAGTA CTGGAGCGTT GATCCTTACA GCGCCCAGAA 
CGGGTACCGC CACATCTCAT GACCTCGCAA CTAGGAATGT CGCGGGTCTT 

801 CACATTTGTC TGCACTGGGG ATGAAGTGCA GTGCTGTGAG GCCCAGGGCG 
GTGTAAACAG ACGTGACCCC TACTTCACGT CACGACACTC CGGGTCCCGC 

851 GACAGGGTGT GAATAATGCG CACACGACTT ATTTTGGGAT GACGAGCGGC 
CTGTCCCACA CTTATTACGC GTGTGCTGAA TAAAACCCTA CTGCTCGCCG 

Not I 



901 GCATGCACCT GGCCGGTCGC GGCCGCGGAA CCACTGAAGG ATGAGCTGTA 
CGTACGTGGA CCGGCCAGCG CCGGCGCCTT GGTGACTTCC TACTCGACAT 

951 AAGAAGCAGA TCGTTCAAAC ATTTGGCAAT AAAGTTTCTT AAGATTGAAT 
TTCTTCGTCT AGCAAGTTTG TAAACCGTTA TTTCAAAGAA TTCTAACTTA 

1001 CCTGTTGCCG GTCTTGCGAT GATTATCATA TAATTTCTGT TGAATTACGT 
GGACAACGGC CAGAACGCTA CTAATAGTAT ATTAAAGACA ACTTAATGCA 

1051 TAAGCATGTA ATAATTAACA TGTAATGCAT GACGTTATTT ATGAGATGGG 
ATTCGTACAT TATTAATTGT ACATTACGTA CTGCAATAAA TACTCTACCC 

1101 TTTTTATGAT TAGAGTCCCG CAATTATACA TTTAATACGC GATAGAAAAC 
AAAAATACTA ATCTCAGGGC GTTAATATGT AAATTATGCG CTATCTTTTG 

1151 AAAATATAGC GCGCAAACTA GGATAAATTA TCGCGCGCGG TGTCATCTAT 
TTTTATATCG CGCGTTTGAT CCTATTTAAT AGCGCGCGCC ACAGTAGATA 

Xbal 



Clal Hindlll 



1201 GTTACTAGAT CGATAAGCTT CTAGAGCGGC CGGTGGAGCT CCAATTCGCC 
CAATGATCTA GCTATTCGAA GATCTCGCCG GCCACCTCGA GGTTAAGCGG 

1251 CTATAGTGAG TCGTATTACG CGCGCTCACT GGCCGTCGTT TTACAACGTC 
GATATCACTC AGCATAATGC GCGCGAGTGA CCGGCAGCAA AATGTTGCAG 

1301 GTGACTGGGA AAACCCTGGC GTTACCCAAC TTAATCGCCT TGCAGCACAT 
CACTGACCCT TTTGGGACCG CAATGGGTTG AATTAGCGGA ACGTCGTGTA 

PvuII 



1351 CCCCCTTTCG CCAGCTGGCG TAATAGCGAA GAGGCCCGCA CCGATCGCCC 
GGGGGAAAGC GGTCGACCGC ATTATCGCTT CTCCGGGCGT GGCTAGCGGG 

1401 TTCCCAACAG TTGCGCAGCC TGAATGGCGA ATGGGACGCG CCCTGTAGCG 
AAGGGTTGTC AACGCGTCGG ACTTACCGCT TACCCTGCGC GGGACATCGC 
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1451 GCGCATTAAG C6C66CG66T GTGGTGGTTA CGCGCAGCGT GACCGCTACA 
CGCGTAATTC GCGCCGCCCA CACCACCAAT GCGCGTCGCA CTGGCGATGT 

1501 CTTGCCAGCG CCCTAGCGCC CGCTCCTTTC GCTTTCTTCC CTTCCTTTCT 
GAACGGTCGC GGGATCGCGG GCGAGGAAAG CGAAAGAAGG GAAGGAAAGA 

1551 CGCCACGTTC GCCGGCTTTC CCCGTCAAGC TCTAAATCGG GGGCTCCCTT 
GCGGTGCAAG CGGCCGAAAG GGGCAGTTCG AGATTTAGCC CCCGAGGGAA 

1601 TAGGGTTCCG ATTTAGTGCT TTACGGCACC TCGACCCCAA AAAACTTGAT 
ATCCCAAGGC T AAATCAC G A AATGCCGTGG AGCTGGGGTT TTTTGAACTA 

1651 TAGGGTGATG GTTCACGTAG TGGGCCATCG CCCTGATAGA CGGTTTTTCG 
ATCCCACTAC CAAGTGCATC ACCCGGTAGC GGGACTATCT GCCAAAAAGC 

1701 CCCTTTGACG TTGGAGTCCA CGTTCTTTAA TAGTGGACTC TTGTTCCAAA 
GGGAAACTGC AACCTCAGGT GCAAGAAATT ATCACCTGAG AACAAGGTTT 

1751 CTGGAACAAC ACTCAACCCT ATCTCGGTCT ATTCTTTTGA TTTATAAGGG 
GACCTTGTTG TGAGTTGGGA TAGAGCCAGA TAAGAAAACT AAATATTCCC 

1801 ATTTTGCCGA TTTCGGCCTA TTGGTTAAAA AATGAGCTGA TTTAACAAAA 
TAAAACGGCT AAAGCCGGAT AACCAATTTT TTACTCGACT AAATTGTTTT 

1851 ATTTAACGCG AATTTTAACA AAATATTAAC GCTTACAATT TAGGTGGCAC 
TAAATTGCGC TTAAAATTGT TTTATAATTG CGAATGTTAA ATCCACCGTG 

1901 TTTTCGGGGA AATGTGCGCG GAACCCC TAT TTGTTTATTT TTCTAAATAC 
AAAAGCCCCT TTACACGCGC CTTGGGGATA AACAAATAAA AAGATTTATG 

1951 ATTCAAATAT GTATCCGCTC ATGAGACAAT AACCCTGATA AATGCTTCAA 
TAAGTTTATA CATAGGCGAG TACTCTGTTA TTGGGACTAT TTACGAAGTT 

2001 TAATATTGAA AAAGGAAGAG TATGAGTATT CAACATTTCC GTGTCGCCCT 
ATTATAACTT TTTCCTTCTC ATACTCATAA GTTGTAAAGG CACAGCGGGA 

2051 TATTCCCTTT TTTGCGGCAT TTTGCCTTCC TGTTTTTGCT CACCCAGAAA 
ATAAGGGAAA AAACGCCGTA AAACGGAAGG ACAAAAACGA GTGGGTCTTT 



2101 CGCTGGTGAA AGTAAAAGAT GCTGAAGATC AGTTGGGTGC ACGAGTGGGT 
GCGACCACTT TCATTTTCTA CGACTTCTAG TCAACCCACG TGCTCACCCA 

2151 TACATCGAAC TGGATCTCAA CAGCGGTAAG ATCCTTGAGA GTTTTCGCCC 
ATGTAGCTTG ACC TAGAGTT GTCGCCATTC TAGGAACTCT CAAAAGCGGG 

2201 CGAAGAACGT TTTCCAATGA TGAGCACTTT TAAAGTTCTG CTATGTGGCG 
GCTTCTTGCA AAAGGTTACT ACTCGTGAAA ATTTCAAGAC GATACACCGC 

2251 CGGTATTATC CCGTATTGAC GCCGGGCAAG AGCAACTCGG TCGCCGCATA 
GCCATAATAG GGCATAACTG CGGCCCGTTC TCGTTGAGCC AGCGGCGTAT 

2301 CACTATTCTC AGAATGACTT GGTTGAGTAC TCACCAGTCA CAGAAAAGCA 
GTGATAAGAG TCTTACTGAA CCAACTCATG AGTGGTCAGT GTCTTTTCGT 



ApaLI 
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2351 TCTTACGGAT GGCATGACAG TAAGAGAATT ATGCAGTGCT GCCATAACCA 
AGAATGCCTA CCGTACTGTC ATTCTCTTAA TACGTCACGA CGGTATTGGT 

2401 TGAGTGATAA CACTGCGGCC AACTTACTTC TGACAACGAT CGGAGGACCG 
ACTCACTATT GTGACGCCGG TTGAATGAAG ACTGTTGCTA GCCTCCTGGC 

2451 AAGGAGCTAA CCGCTTTTTT GCACAACATG GGGGATCATG TAACTCGCCT 
TTCCTCGATT GGCGAAAAAA CGTGTTGTAC CCCCTAGTAC ATTGAGCGGA 

2501 TGATCGTTGG GAACCGGAGC TGAATGAAGC CATACCAAAC GACGAGCGTG 
ACTAGCAACC CTTGGCCTCG ACTTACTTCG GTATGGTTTG CTGCTCGCAC 

2551 ACACCACGAT GCCTGTAGCA ATGGCAACAA CGTTGCGCAA ACTATTAACT 
TGTGGTGCTA CGGACATCGT TACCGTTGTT GCAACGCGTT TGATAATTGA 

2601 GGCGAACTAC TTACTC TAGC TTCCCGGCAA CAATTAATAG ACTGGATGGA 
CCGCTTGATG AATGAGATCG AAGGGCCGTT GTTAATTATC TGACCTACCT 

2651 GGCGGATAAA GTTGCAGGAC CACTTCTGCG CTCGGCCCTT CCGGCTGGCT 
CCGCCTATTT CAACGTCCTG GTGAAGACGC GAGCCGGGAA GGCCGACCGA 

2701 GGTTTATTGC TGATAAATCT GGAGCCGGTG AGCGTGGGTC TCGCGGTATC 
CCAAATAACG ACTATTTAGA CCTCGGCCAC TCGCACCCAG AGCGCCATAG 

2751 ATTGCAGCAC TGGGGCCAGA TGGTAAGCCC TCCCGTATCG TAGTTATCTA 
TAACGTCGTG ACCCCGGTCT ACCATTCGGG AGGGCATAGC ATCAATAGAT 

2801 CACGACGGGG AGTCAGGCAA CTATGGATGA ACGAAATAGA CAGATCGCTG 
GTGCTGCCCC TCAGTCCGTT GATACCTACT TGCTTTATCT GTCTAGCGAC 

2851 AGATAGGTGC CTC AC TGATT AAGCATTGGT AACTGTCAGA CCAAGTTTAC 
TCTATCCACG GAGTGACTAA TTCGTAACCA TTGACAGTCT GGTTCAAATG 

2901 TCATATATAC TTTAGATTGA TTTAAAACTT CATTTTTAAT TTAAAAGGAT 
AGTATATATG AAATCTAACT AAATTTTGAA GTAAAAATTA AATTTTCCTA 

2951 CTAGGTGAAG ATCCTTTTTG ATAATCTCAT GACCAAAATC CCTTAACGTG 
GATCCACTTC TAGGAAAAAC TATTAGAGTA CTGGTTTTAG GGAATTGCAC 

3001 AGTTTTCGTT CCACTGAGCG TCAGACCCCG TAGAAAAGAT CAAAGGATCT 
TCAAAAGCAA GGTGACTCGC AGTCTGGGGC ATCTTTTCTA GTTTCCTAGA 

3051 TCTTGAGATC CTTTTTTTC T GCGCGTAATC TGCTGCTTGC AAACAAAAAA 
AGAACTCTAG GAAAAAAAGA CGCGCATTAG ACGACGAACG TTTGTTTTTT 

3101 ACCACCGCTA CCAGCGGTGG TTTGTTTGCC GGATCAAGAG CTACCAACTC 
TGGTGGCGAT GGTCGCCACC AAACAAACGG CCTAGTTCTC GATGGTTGAG 

3151 TTTTTCCGAA GGTAACTGGC TTCAGCAGAG CGCAGATACC AAATACTGTC 
AAAAAGGCTT CCATTGACCG AAGTCGTCTC GCGTCTATGG TTTATGACAG 

3201 CTTCTAGTGT AGCCGTAGTT AGGCCACCAC TTCAAGAACT CTGTAGCACC 
GAAGATCACA TCGGCATCAA TCCGGTGGTG AAGTTCTTGA GACATCGTGG 

3251 GCCTACATAC CTCGCTCTGC TAATCCTGTT ACCAGTGGCT GCTGCCAGTG 
CGGATGTATG GAGCGAGACG ATTAGGACAA TGGTCACCGA CGACGGTCAC 
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3301 GCGATAAGTC GTGTCTTACC GGGTTGGACT CAAGACGATA GTTACCGGAT 
CGCTATTCAG CACAGAATGG CCCAACCTGA GTTCTGCTAT CAATGGCCTA 

ApaLI 



3351 AAGGCGCAGC GGTCGGGCTG AACGGGGGGT TCGTGCACAC AGCCCAGCTT 

TTCCGCGTCG CCAGCCCGAC TTGCCCCCCA AGCACGTGTG TCGGGTCGAA 

3401 GGAGCGAACG ACCTACACCG AACTGAGATA CCTACAGCGT GAGCTATGAG 

CCTCGCTTGC TGGATGTGGC TTGACTCTAT GGATGTCGCA CTCGATACTC 

3451 AAAGCGCCAC GCTTCCCGAA GGGAGAAAGG CGGACAGGTA TCCGGTAAGC 

TTTCGCGGTG CGAAGGGCTT CCCTCTTTCC GCCTGTCCAT AGGCCATTCG 

3501 GGCAGGGTCG GAACAGGAGA GCGCACGAGG GAGCTTCCAG GGGGAAACGC 

CCGTCCCAGC CTTGTCCTCT CGCGTGCTCC CTCGAAGGTC CCCCTTTGCG 

3551 CTGGTATCTT TATAGTCCTG TCGGGTTTCG CCACCTCTGA CTTGAGCGTC 

GACCATAGAA ATATCAGGAC AGCCCAAAGC GGTGGAGACT GAACTCGCAG 

3601 GATTTTTGTG ATGCTCGTCA GGGGGGCGGA GCCTATGGAA AAACGCCAGC 

CTAAAAACAC TACGAGCAGT CCCCCCGCCT CGGATACCTT TTTGCGGTCG 

3651 AACGCGGCCT TTTTACGGTT CCTGGCCTTT TGCTGGCCTT TTGCTCACAT 
TTGCGCCGGA AAAATGCCAA GGACCGGAAA ACGACCGGAA AACGAGTGTA 

3701 GTTCTTTCCT GCGTTATCCC CTGATTCTGT GGATAACCGT ATTACCGCCT 
CAAGAAAGGA CGCAATAGGG GACTAAGACA CCTATTGGCA TAATGGCGGA 

3751 TTGAGTGAGC TGATACCGCT CGCCGCAGCC GAACGACCGA GCGCAGCGAG 

AACTCACTCG AC TATGGCGA GCGGCGTCGG CTTGCTGGCT CGCGTCGCTC 

3801 TCAGTGAGCG AGGAAGCGGA AGAGCGCCCA ATACGCAAAC CGCCTCTCCC 

AGTCACTCGC TCCTTCGCCT TCTCGCGGGT TATGCGTTTG GCGGAGAGGG 

PvuII 



3851 CGCGCGTTGG CCGATTCATT AATGCAGCTG GCACGACAGG TTTCCCGACT 
GCGCGCAACC GGCTAAGTAA TTACGTCGAC CGTGCTGTCC AAAGGGC TG A 

3901 GGAAAGCGGG CAGTGAGCGC AACGCAATTA ATGTGAGTTA GCTCACTCAT 
CCTTTCGCCC GTCACTCGCG TTGCGTTAAT TACACTCAAT CGAGTGAGTA 

3951 TAGGCACCCC AGGCTTTACA CTTTATGCTT CCGGCTCGTA TGTTGTGTGG 
ATCCGTGGGG TCCGAAATGT GAAATACGAA GGCCGAGCAT ACAACACACC 

4001 AATTGTGAGC GGATAACAAT TTCACACAGG AAACAGCTAT GACCATGATT 
TTAACACTCG CCTATTGTTA AAGTGTGTCC TTTGTCGATA CTGGTACTAA 

4051 ACGCCAAGCG CGCAATTAAC CC TC ACT AAA GGGAACAAAA GCTGGGTACC 
TGCGGTTCGC GCGTTAATTG GGAGTGATTT CCCTTGTTTT CGACCCATGG 

Aval 



4101 GGGCCCCCCC TCGAGGTCAT TCATATGCTT GAGAAGAGAG TCGGGATAGT 
CCCGGGGGGG AGCTCCAGTA AGTATACGAA CTCTTCTCTC AGCCCTATCA 



FIG.-40F 




209 « 07*0202 



81 



/ 154 



4151 CCAAAATAAA ACAAAGGTAA GATTACCTGG TCAAAAGTGA AAACATCAGT 
GGTTTTATTT TGTTTCCATT CTAATGGACC AGTTTTCACT TTTGTAGTCA 

4201 TAAAAGGTGG TATAAGTAAA ATATCGGTAA TAAAAGGTGG CCCAAAGTGA 
ATTTTCCACC ATATTCATTT TATAGCCATT ATTTTCCACC GGGTTTCACT 

4251 AATTTACTCT TTTCTACTAT TATAAAAATT GAGGATGTTT TGTCGGTACT 
TTAAATGAGA AAAGATGATA ATATTTTTAA CTCCTACAAA ACAGCCATGA 

4301 TTGATACGTC ATTTTTGTAT GAATTGGTTT TTAAGTTTAT TCGCGATTTG 
AACTATGCAG TAAAAACATA CTTAACCAAA AATTCAAATA AGCGCTAAAC 

4351 GAAATGCATA TCTGTATTTG AGTCGGTTTT TAAGTTCGTT GCTTTTGTAA 
CTTTACGTAT AGACATAAAC TCAGCCAAAA ATTCAAGCAA CGAAAACATT 

4401 ATACAGAGGG ATTTGTATAA GAAATATCTT TAAAAAACCC ATATGCTAAT 
TATGTCTCCC TAAACATATT CTTTATAGAA ATTTTTTGGG TATACGATTA 



4451 TTGACATAAT TTTTGAGAAA AATATATATT CAGGCGAATT CCACAATGAA 

AACTGTATTA AAAACTCTTT TTATATATAA GTCCGCTTAA GGTGTTACTT 

4501 CAATAATAAG ATTAAAATAG CTTGCCCCCG TTGCAGCGAT GGGTATTTTT 

GTTATTATTC TAATTTTATC GAACGGGGGC AACGTCGCTA CCCATAAAAA 

4551 TCTAGTAAAA TAAAAGATAA ACTTAGACTC AAAACATTTA CAAAAACAAC 

AGATCATTTT ATTTTCTATT TGAATCTGAG TTTTGTAAAT GTTTTTGTTG 

4601 CCCTAAAGTC CTAAAGCCCA AAGTGCTATG CACGATCCAT AGCAAGCCCA 

GGGATTTCAG GATTTCGGGT TTCACGATAC GTGCTAGGTA TCGTTCGGGT 

4651 GCCCAACCCA ACCCAACCCA ACCCACCCCA GTGCAGCCAA C TGGCAAAT A 

CGGGTTGGGT TGGGTTGGGT TGGGTGGGGT CACGTCGGTT GACCGTTTAT 

4701 GTCTCCACCC CCGGCACTAT CACCGTGAGT TGTCCGCACC ACCGCACGTC 

CAGAGGTGGG GGCCGTGATA GTGGCACTCA ACAGGCGTGG TGGC GTGC AG 

4751 TCGCAGCCAA AAAAAAAAAA AGAAAGAAAA AAAAGAAAAA GAAAAACAGC 

AGCGTCGGTT TTTTTTTTTT TCTTTCTTTT TTTTCTTTTT CTTTTTGTCG 

4801 AGGTGGGTCC GGGTCGTGGG GGCCGGAAAA GCGAGGAGGA TCGCGAGCAG 

TCCACCCAGG CCCAGCACCC CCGGCCTTTT CGCTCCTCCT AGCGCTCGTC 

4851 CGACGAGGCC CGGCCCTCCC TCCGCTTCCA AAGAAACGCC CCCCATCGCC 

GCTGCTCCGG GCCGGGAGGG AGGCGAAGGT TTCTTTGCGG GGGGTAGCGG 

4901 ACTATATACA TACCCCCCCC TCTCCTCCCA TCCCCCCAAC CCTACCACCA 

TGATATATGT ATGGGGGGGG AGAGGAGGGT AGGGGGGTTG GGATGGTGGT 

4951 CCACCACCAC CACCTCCTCC CCCCTCGCTG CCGGACGACG AGCTCCTCCC 

GGTGGTGGTG GTGGAGGAGG GGGGAGCGAC GGCCTGCTGC TCGAGGAGGG 

5001 CCCTCCCCCT CCGCCGCCGC CGGTAACCAC CCCGCCCCTC TCCTCTTTCT 

GGGAGGGGGA GGCGGCGGCG GCCATTGGTG GGGCGGGGAG AGGAGAAAGA 
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5051 TTCTCCGTTT TTTTTTTCGT CTCGGTCTCG ATC TTTGGC C TTGGTAGTTT 
AAGAGGCAAA AAAAAAAGCA GAGCCAGAGC TAGAAACCGG AACCATCAAA 

5101 GGGTGGGCGA GAGCGGCTTC GTCGCCCAGA TCGGTGCGCG GGAGGGGCGG 
CCCACCCGCT CTCGCCGAAG CAGCGGGTCT AGCCACGCGC CCTCCCCGCC 



5151 GATCTCGCGG CTGGCGTCTC CGGGCGTGAG TCGGCCCGGA TCCTCGCGGG 
CTAGAGCGCC GACCGCAGAG GCCCGCACTC AGCCGGGCCT AGGAGCGCCC 

5201 GAATGGGGCT CTCGGATGTA GATCTTCTTT CTTTCTTCTT TTTGTGGTAG 
CTTACCCCGA GAGCCTACAT CTAGAAGAAA GAAAGAAGAA AAACACCATC 

5251 AATTTGAATC CCTCAGCATT GTTCATCGGT AGTTTTTCTT TTCATGATTT 
TTAAACTTAG GGAGTCGTAA CAAGTAGCCA TCAAAAAGAA AAGTACTAAA 

5301 GTGACAAATG CAGCCTCGTG CGGAGCTTTT TTGTAGC 
CACTGTTTAC GTCGGAGCAC GCCTCGAAAA AACATCG 
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!<3 * 07OeO2 



Actin Promoter - FAEs 




Kpnl (6) 
Xhol (17) 
EcoRl (393)- 



Ncol (1255) 
H/ndIII(1248) 
pCOR deletion 
Bg/II(1127) 
BamHl (1095) 

FULL KpnI-EcoRI deletion 



ACTIN-PROMOTER-FAEs 
1259 bp 




Kpnl 



Xhol 



1 GGTACCQGGC CCCCCCTCGA GGTCATTCAT ATGCTTGAGA AGAGAGTCGG GATAQTCCAA AATAAAACAA 
CCATGGCCCG GGGGGGAGCT CCAGTAAGTA TACGAACTCT TCTCTCAGCC CTATCAGGTT TTATTTTGTT 

71 AGGTAAGATT ACCTGGTCAA AAGTGAAAAC ATCAGTTAAA AGGTGGTATA AGTAAAATAT CGGTAATAAA 
TCCATTCTAA TGGACCAGTT TTCACTTTTG TAGTCAATTT TCCACCATAT TCATTTTATA GCCATTATTT 

141 AGGTGGCCCA AAGTGAAATT TACTCTTTTC TACTATTATA AAAATTGAGG ATGTTTTGTC GGTACTTTGA 
TCCACCGGGT TTCACTTTAA ATGAGAAAAG ATGATAATAT TTTTAACTCC TACAAAACAG CCATGAAACT 

211 TACGTCATTT TTGTATGAAT TGGTTTTTAA GTTTATTCGC GATTTGGAAA TGCATATCTG TATTTGAGTC 
ATGCAGTAAA AACATACTTA ACCAAAAATT CAAATAAGCG CTAAACCTTT ACGTATAGAC ATAAACTCAG 

281 GGTTTTTAAG TTCGTTGCTT TTGTAAATAC AGAGGGATTT GTATAAGAAA TATCTTTAAA AAACCCATAT 
CCAAAAATTC AAGCAACGAA AACATTTATG TCTCCCTAAA CATATTCTTT ATAGAAATTT TTTGGGTATA 

EcoRI 



351 GCTAATTTGA CATAATTTTT GAGAAAAATA TATATTCAGG CGAATTCCAC 
CGATTAAACT GTATTAAAAA CTCTTTTTAT ATATAAGTCC GCTTAAGGTG 



421 AAATAGCTTG 
TTTATCGAAC 

491 CATTTACAAA 
GTAAATGTTT 

561 AACCCAACCC 
TTGGGTTGGG 

631 GTGAGTTGTC 
CACTCAACAG 

701 AACAGCAGGT 
TTGTCGTCCA 



CCCCCGTTGC 
GGGGGCAACG 

AACAACCCCT 
TTGTTGGGGA 
AACCCAACCC 
TTGGGTTGGG 

CGCACCACCG 
GCGTGGTGGC 
GGGTCCGGGT 
CCCAGGCCCA 



AGCGATGGGT 
TCGCTACCCA 

AAAGTCCTAA 
TTTCAGGATT 
ACCCCAGTGC 
TGGGGTCACG 

CACGTCTCGC 
GTGCAGAGCG 
CGTGGGGGCC 
GCACCCCCGG 



ATTTTTTCTA 
TAAAAAAGAT 

AGCCCAAAGT 
TCGGGTTTCA 
AGCCAACTGG 
TCGGTTGACC 

AGCCAAAAAA 
TCGGTTTTTT 

GGAAAAGCGA 
CCTTTTCGCT 



GTAAAATAAA 
CATTTTATTT 

GCTATGCACG 
CGATACGTGC 
CAAATAGTCT 
GTTTATCAGA 

AAAAAAAGAA 
TTTTTTTCTT 

GGAGGATCGC 
CCTCCTAGCG 



AATGAACAAT 
TTACTTGTTA 

AGATAAACTT 
TCTATTTGAA 

ATCCATAGCA 
TAGGTATCGT 
CCACCCCCGG 
GGTGGGGGCC 

AGAAAAAAAA 
TCTTTTTTTT 

GAGCAGCGAC 
CTCGTCGCTG 



FIG 



SO A 



AATAAGATTA 
TTATTCTAAT 

AGACTCAAAA 
TCTGAGTTTT 

AGCCCAGCCC 
TCGGGTCGGG 
CACTATCACC 
GTGATAGTGG 

GAAAAAGAAA 
CTTTTTCTTT 

GAGGCCCGGC 

CTCCGGGCCG 
J 
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771 CCTCCCTCCG CTTCCAAAGA AACGCCCCCC ATCGCCACTA TATACATACC CCCCCCTCTC CTCCCATCCC 
GGAGGGAGGC GAAGGTTTCT TTG CGGGGGG TAGCGGTGAT ATATGTATGG GGGGGGAGAG GAGGGTAGGG 

841 CCCAACCCTA CCACCACCAC CACCACCACC TCCTCCCCCC TCGCTGCCGG ACGACGAGCT CCTCCCCCCT 
GGGTTGGGAT GGTGGTGGTG GTGGTGGTGG AGGAGGGGGG AGCGACGGCC TGCTGCTCGA GGAGGGGGGA 

911 CCCCCTCCGC CGCCGCCGGT AACCACCCCG CCCCTCTCCT CTTTCTTTCT CCGTTTTTTT TTTCGTCTCG 
GGGGGAGGCG GCGGCGGCCA TTGGTGGGGC GGGGAGAGGA GAAAGAAAGA GGCAAAAAAA AAAGCAGAGC 

981 GTCTCGATCT TTGGCCTTGG TAGTTTGGGT GGGCGAGAGC GGCTTCGTCG CCCAGATCGG TGCGCGGGAG 
CAGAGCTAGA AACCGGAACC ATCAAACCCA CCCGCTCTCG CCGAAGCAGC GGGTCTAGCC ACGCGCCCTC 



1051 GGGCGGGATC TCGCGGCTGG CGTCTCCGGG CGTGAGTCGG CCCGGATCCT CGCGGGGAAT GGGGCTCTCG 
CCCGCCCTAG AGCGCCGACC GCAGAGGCCC GCACTCAGCC GGGCCTAGGA GCGCCCCTTA CCCCGAGAGC 



1121 GATGTAGATC TTCT xtCTTT CTTCTTTTTG TGGTAGAATT TGAATCCCTC AGCATTGTTC ATCGGTAGTT 
CTACATCTAG AAGAAAGAAA GAAGAAAAAC ACCATCTTAA ACTTAGGGAG TCGTAACAAG TAGCCATCAA 



1191 TTTCTTTTCA TGATTTGTGA CAAATGCAGC CTCGTGCGGA GCTTTTTTGT AGGTAGAAGC TTACCATGG 
AAAGAAAAGT ACTAAACACT GTTTACGTCG GAGCACGCCT CGAAAAAACA TCCATCTTCG AATGGTACC 

KpnI-EcoRI - deletion underlined and restored NCO site in bold in vectors pJQ4.9, 
pJQ3.2 and pJ06.3. 



BamHI 



Bglll 



Hindi I I Ncol 



FIG.SOB 
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ALEURAIN_d I t d NPIR (Ap plast) Structur and Sequ nc 

Hindlll (2) Not! (87)> 

Ncol (9) ALE-CUT 



ALEURAIN-NPIR-DEL 
93 bp 



+1 M AHA RVL LLAL AVL ATA AVA 

Hindi I I Ncol 




1 AAGCTTACCA TGGCCCACGC CCGCGTCCTC CTCCTGGCGC TCGCCGTGCT GGCCACGGCC GCCGTCGCCG 
TTCGAATGGT ACCX3GGTGCG GGCGCAGGAG GAGGACCGCG AGCGGCACGA CCGGTGCCGG CGGCAGCGGC 

+1VASS R A A 

Not I 



71 TCGCCTCCTC CCGCGCGGCC GCC 
AGCGGAGGAG GGCGCGCCGG CGG 

v Y — ' 



FIG.-51 
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SEEl ( Senescence enhanced ) PROMOTER sequence 

1 CATGGGCCAG GTATAATTAT GGGATATCTC AAGCAAATAA TCGAAATATC ACCATTGGCT ACAATATCTG 

PstI Xbal Xbal 



71 AGCTCCGAGT TCTGACTGCA GTCTGGATGA CGCGTGTTGT ATCTAGAACT CTAGATAGCA CAGCCACAGC 
141 ACCTACAGGA GTGCGACACT TGTGGACTGT AGTAGTGTTG GAGACGGAGC TCTTTCCTAC CTCCTGACGT 
211 TGCCGCCGTT GTCCATTCCA ACGGCATCAC TCTCAACCAA TCACGCGCTC CCAACAAAAT ATCGTCCCCC 
281 ATGTCTTGGC GGAGAGAGAG TACATACATG CTGTCGCGCC GTTTTTGTCT GAATCTCGCT TCCACTGGCC 

Smal 

351 AATCAGCTCA GCTCCCGGGA GCTCACTCAT TCAAGATCCC ATCGTCGTCG TCACCCCTGG CGTCATGGGA 
421 TGGAAAAGAA CCTCCGTTGC TCGGATGAGT CAGCCATATC CCCGAACAGA GTACTGCAAG ATAACCCAAT 

SphI 



4 91 TCAGATTCCC CCAATAGAGA AAGTATAGCA TGCTTTCGGG TTTTGTTTGG CTTAATTGAC TTTATTTTTG 
561 TTGGAGTTGA ATGCTGATTT GTTGTGTAAA ATGCCCAACC ATCTGAATAT CGAGACGGAT AATAGGCTGG 
631 CTAATTAATT TATAGCAAGA TTCTGTAGTG CACATCGCAA ATATCTTTCT GGGCATTACA GCTGGAGGCT 

PstI 



701 TCATCAGCCT GAAACACTCT GCAGAGCCTG AAGCAAGTGG TGAAGCGTGG CGATGAGATG GGTATAAAAC 
771 CCCCGGCACC GGGACGCGAG CTCCCGCCTA CCAGTACCAT CTCGCCTCGC TCCCCCTGCC GGACGACCCA 
841 GTAAAATACT GTTGCCCACT CGCCGGCGAG ATG 

FIG..52 




SEEl ( Senescence enhanced ) PROMOTER plus vacuolar aleurain SIGNAL/NPIR sequence 

1 CATGGGCCAG GTATAATTAT GGGATATCTC AAGCAAATAA TCGAAATATC ACCATTGGCT ACAATATCTG 

PstI Xbal Xbal 



71 AGCTCCGAGT TCTGACTGCA GTCTGGATGA CGCGTGTTGT ATCTAGAACT CTAGATAGCA CAGCCACAGC 
141 ACCTACAGGA GTGCGACACT TGTGGACTGT AGTAGTGTTG GAGACGGAGC TCTTTCCTAC CTCCTGACGT 
211 TGCCGCCGTT GTCCATTCCA ACGGCATCAC TCTCAACCAA TCACGCGCTC CCAACAAAAT ATCGTCCCCC 
281 ATGTCTTGGC GGAGAGAGAG TACATACATG CTGTCGCGCC GTTTTTGTCT GAATCTCGCT TCCACTGGCC 

Smal 



351 AATCAGCTCA GCTCCCGGGA GCTCACTCAT TCAAGATCCC ATCGTCGTCG TCACCCCTGG CGTCATGGGA 
421 TGGAAAAGAA CCTCCGTTGC TCGGATGAGT CAGCCATATC CCCGAACAGA GTACTGCAAG ATAACCCAAT 

SphI 



4 91 TCAGATTCCC CCAATAGAGA AAGTATAGCA TGCTTTCGGG TTTTGTTTGG CTTAATTGAC TTTATTTTTG 
561 TTGGAGTTGA ATGCTGATTT GTTGTGTAAA ATGCCCAACC ATCTGAATAT CGAGACGGAT AATAGGCTGG 
631 CTAATTAATT TATAGCAAGA TTCTGTAGTG CACATCGCAA ATATCTTTCT GGGCATTACA GCTGGAGGCT 

PstI 



7 01 TCATCAGCCT GAAACACTCT GCAGAGCCTG AAGCAAGTGG TGAAGCGTGG CGATGAGATG GGTATAAAAC 
771 CCCCGGCACC GGGACGCGAG CTCCCGCCTA CCAGTACCAT CTCGCCTCGC TCCCCCTGCC GGACGACCCA 

MAHG RIL FLA LAVL 
841 GTAAAATACT GTTGCCCACT CGCCGGCGAG ATGGCCCACG GCCGCATCCT CTTCTTGGCG CTCGCCGTCT 

BssHII 
Not I 

■ ATA AVA AASL ADS NPI RPVT ERA- 
911 TGGCCACCGC CGCGGTGGCC GCCGCATCNT TGGCGGACTC CAACCCGATC CGGCCCGTCA CCGAGCGCGC 
Not I 



• A A 
981 GGCCGCC 



FIG..53 



